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(54) The designation of a design: control equipment of a catalyzed combustion formula gas 
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(21) Japan Utility Model Application: Heisei 2-78253 
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(72) Designer: Yasumitsu Kurosaki 

(72) Designer: Taitaro Tanaka 

(72) Designer: Yasuhiro Ogawa 

(71) Applicant: Kawasaki Heavy Industries, Ltd. 

(57) Utility model registration claim 

A combustor, the catalyst incorporated in this combustor, and the gas turbine rotated with the 
combustion gas in this catalyst, The fuel control valve which carries out adjustment operation of 
the fuel-supply flow rate into the above-mentioned combustor so that the engine speed of this gas 
turbine may be controlled, In the control equipment of the catalyzed combustion formula gas 
turbine equipped with the by-pass valve which carries out adjustment operation of the air supply 
flow rate to the above-mentioned combustor so that the outlet temperature of the above- 
mentioned catalyst may be controlled Control equipment of the catalyzed combustion formula 
gas turbine characterized by constituting a process operation of the above-mentioned by-pass 
valve possible [ concomitant use ] in control of the engine speed of the above-mentioned gas 
turbine 

Brief explanation of the drawings 

Fig. 1 is an outline block diagram of the whole catalyzed combustion formula gas turbine 
concerning this design, 

Fig. 2 is a block diagram of the control system, 

Fig. 3 is a drawing explaining the result of a step change check of a fuel control valve and a by- 
pass valve, 

Fig. 4 is explanatory drawing of the conventional control formula. 

1: A combustor, 2:catalyst, 4:fuel control valve, 5:gas turbine, 10: by-pass valve. 
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Description 

1. Designation of Design 

Control equipment of a catalyzed combustion formula gas turbine 

2. Utility Model Registration Claim 
(1) 

A combustor, the catalyst incorporated in this combustor, and the gas turbine rotated with the 
combustion gas in this catalyst, The fuel control valve which carries out adjustment operation of 
the fuel-supply flow rate into the above-mentioned combustor so that the engine speed of this gas 
turbine may be controlled, In the control equipment of the catalyzed combustion formula gas 
turbine equipped with the by-pass valve which carries out adjustment operation of the air supply 
flow rate to the above-mentioned combustor so that the outlet temperature of the above- 
mentioned catalyst may be controlled Control equipment of the catalyzed combustion formula 
gas turbine characterized by constituting a process operation of the above-mentioned by-pass 
valve possible [ concomitant use ] in control of the engine speed of the above-mentioned gas 
turbine. 

3. Detailed Description of Design 
"Industrial Application" 

This design is what is applied, for example to industrial gas turbines, such as a gas turbine for a 
generation of electrical energy. It is related with the control equipment of the catalyzed 
combustion formula gas turbine which includes the corresponding catalyst which burns a fuel at 
low temperature inside a combustor, and controls the development of NOx like in the emission 
control which is becoming severe every year. 

"PRIOR ART" 

Although this kind of catalyzed combustion formula gas turbine controls the development of 
NOx by the low temperature combustion by a catalyst as mentioned above For the stable 
operation of such a gas turbine, it needs to be controlled like a general gas turbine for keeping 
the temperature of a catalyst constant for [ other than control of the engine speed by process 
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operation of a fuel-supply flow rate ] the stable combustion of a catalyst. 
In performing the two control, in the former The revolving-speed-control loop formation which 
asks for the deviation of real engine speed and engine-speed setting, calculates a controlled 
variable from the deviation, and controls a fuel control valve to be shown in Fig. 4, It asked for 
the deviation of real catalyst temperature and a catalyst temperature setting value, and the control 
formula which combined two single-control loop formations of the catalyst temperature 
regulation loop formation which controls the pneumatic-control valve which calculates a 
controlled variable from the deviation and operates the air supply flow rate to a catalyst which 
became independent mutually was adopted. 

"The issue which a design tends to solve" 

When based on the control equipment of the above conventional catalyzed combustion formula 
gas turbines 

Compared with the usual gas turbine which does not have a catalyst, the heat capacity of the 
catalyst incorporated in the combustor since it is fairly large 

The responsibility of the engine speed for was bad to change of the fuel-supply flow rate by 
process operation of a fuel control valve, the revolving-speed-control engine performance which 
was adapted for the gas turbine for a generation of electrical energy as which a high speed 
response is required could not be demonstrated, and there was room for a betterment in the field 
of the dependability in controlling performance. 

This design was made in view of the above-mentioned actual condition, it is a basis of a suitable 
parameter, and it aims at offering the control equipment of the catalyzed combustion formula gas 
turbine which can demonstrate the revolving-speed-control engine performance excellent in 
responsibility, maintaining a NOx reducing effect. 

"The means for solving a subject" 

In order to attain the above-mentioned object, the control equipment of the catalyzed combustion 
formula gas turbine concerning this design A combustor, the catalyst incorporated in this 
combustor, and the gas turbine rotated with the combustion gas in this catalyzed combustion, 
The fuel control valve which carries out adjustment operation of the fuel-supply flow rate into 
the above-mentioned combustor so that the engine speed of this gas turbine may be controlled, In 
the control equipment of the catalyzed combustion formula gas turbine equipped with the by- 
pass valve which carries out adjustment operation of the air supply flow rate to the above- 
mentioned combustor so that the outlet temperature of the above-mentioned catalyst may be 
controlled, a process operation of the above-mentioned by-pass valve is constituted possible [ 
concomitant use ] in control of the engine speed of the above-mentioned gas turbine. 

"OPERATION" 

Since low temperature air can be made to send into a gas turbine directly according to this design, 
without passing a catalyst by process operation of a by-pass valve in parallel to the revolving 
speed control of the gas turbine by process operation of a fuel control valve, Predetermined 
revolving speed control can be performed with very sufficient responsibility, without producing 
a delay under the effect of the heat capacity of a catalyst. 

[Execution example] 

Hereafter, one execution example of this design is described based on a drawing. 
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Fig. 1 shows the outline block diagram of the whole catalyzed combustion formula gas turbine 
concerning this design, in this drawing, 1 is a combustor and the catalyst 2 is included in that 
core. The fuel control valve 4 which 3 is a fuel-supply pipe which supplies Fuel F in the above- 
mentioned combustor 1 , and carries out adjustment operation of the fuel-supply flow rate is laid 
between. 

5 is a gas turbine, and the compressor 8 is united with the coaxial up one, while rotating by 
combustion gas G generated by burning a fuel at low temperature according to the above- 
mentioned catalyst 2 and connecting the loads 7, such as a generator, with the output shaft 6. 
This engine speed is controlled by adjustment operation of the fuel-supply flow rate according [ 
this gas turbine 5 ] to the above-mentioned fuel control valve 4. 

9 is a feeding passage of combustion air aluminum into the above-mentioned combustor 1 , and 
Nozzle 9a is formed in this edge. The bypass passage 1 1 which 10 is a by-pass valve and was 
formed between the above-mentioned combustion air feeding passage 9 and the inlet-port part 5 a 
of the above-mentioned gas turbine 5 lays between. While the above-mentioned catalyst 2 and its 
outlet temperature are controlled by adjustment operation of the supply flow rate of air aluminum 
for fuels into the combustor 1 by this by-pass valve 10, adjustment of the amount of supply of 
the bypass air A2 to the inlet-port part 5a of a gas turbine 5 constitutes the engine speed of the 
above-mentioned gas turbine 5 controlable. 

Below, the action of the above-mentioned structure is explained, referring to Figs. 2 and 3. 
Fig. 2 is a block diagram of the control system in the control equipment of the catalyzed 
combustion formula gas turbine of this design, and the value difference of engine-speed setting 
of a gas turbine 5 and real engine speed integrates with it with an integral compensation 
component (KNI/S). 

This is added with the operation result of having multiplied a marked part of the operation result 
and real engine speed which multiplied real engine speed by the multiplier KNP by KND, based 
on a parameter schedule, adjustment operation of the fuel control valve 4 is carried out by this 
result, and the engine speed of a gas turbine 5 is controlled by it. 

On the other hand, the deviation of the temperature setting value of a catalyst 2 and real catalyst 
temperature finds the integral with an integral element. This is added to a marked part of the 
operation result of having multiplied real catalyst temperature by a multiplier (KTI/S) and KTP, 
and real catalyst temperature, with the operation result by which it multiplied, and KTD This 
result, The operation result of having multiplied real engine speed by the multiplier K more is 
added, based on a parameter schedule, adjustment operation of the by-pass valve 10 is carried out 
by the result, and the temperature of a catalyst 2 and the engine speed of a gas turbine 5 are 
controlled by it. 

Namely, since low temperature air immediately after coming out of a compressor 8 to the inlet- 
port part 5a of a gas turbine 5 is sent in by the opening adjustment of the by-pass valve 10, 
Predetermined revolving speed control can be performed with very sufficient responsibility by 
using the characteristic in which the inlet-port temperature of a gas turbine 5 changes rapidly, 
and the engine speed of a gas turbine 5 changes quickly in connection with this. 
The result of the answer check of the engine speed by step change of the fuel control valve 4 and 
bypass valve 10 and catalyst temperature is shown in Fig. 3. An engine speed descends rapidly 
immediately after opening the by-pass valve 10 so that clearly also from this drawing, and it 
assumes after it the response characteristic that an engine speed rises with progress of time. 

"The effect of a design" 
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As mentioned above, by using together a process operation of the by-pass valve for adjusting the 
air supply flow rate to the combustor which included the adjustment operation and the catalyst of 
the fuel-supply flow rate in control of the engine speed of a gas turbine according to this design 
Without being influenced by the control delay accompanying the catalyst passage with large heat 
capacity, predetermined revolving speed control can be performed with very sufficient 
responsibility, and the controlling performance which can be adapted enough also for the gas 
turbine which requires high speed responses, such as a gas turbine for a generation of electrical 
energy, by this can be demonstrated. 

4. Brief Explanation of the Drawings 

Fig. 1 is an outline block diagram of the whole catalyzed combustion formula gas turbine 
concerning this design, 

Fig. 2 is a block diagram of this control system, 

Fig. 3 is a drawing explaining the result of a step change check of a fuel control valve and a by- 
pass valve, 

Fig. 4 is explanatory drawing of the conventional control formula. 

1: A combustor, 2:catalyst, 4:fuel control valve, 5:gas turbine, 10: by-pass valve. 
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